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Abstract - Human Elephant conflict was foremost problem in
India. Conflicts results in death of both humans as well as
elephants. Humans had invaded into habitat of elephants for
farming and living. Electrical fences are a traditional method
to deter elephants entering into fields. Now a day’s elephants
turned smarter to enter the fields without breaking the fences.
In this paper we review the IoT smart solutions to avoid
human elephant conflicts experimented by different authors in
various papers.
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1.INTRODUCTION

Human animal conflict refers to interaction between man
and animals in the negative side causes harm to both animals
and humans. With the increase in human population, man
hasinvaded into animal habitats for farmland expansion and
living space [10]-[12],[17]. A common approach followed
worldwide is usage of electrical fences to frighten animals
from entering human livelihood. Trenches, bursting
crackers, beating drums and flashing lights are few other
methods followed to deter elephants and keeps them away
from humans.

2. LITERATURE STUDY

Traditional methods to avoid animal intrusion are usage of
electrical fences [4] and Chilli fences. [8]Chilli fences
constructed using chilli, grease and bamboo poles with a
little quantity of diesel. Chili fences are created by applying
chili grease on rope fences erected around crop fields. Loud
noises produced by beating drums, bursting crackers and
flashing of lights. Creating smoke and fire and honey bees
sound [16] also used to scare elephants. [14]Community
Crop Guarding [18] helps the farmers to protect their crops
from wild beasts. Creating physical barriers like elephant
prooftrenches [19] will prevent elephants from entering the
fields. Formation of rapid response team to tackle
emergency situations aids to avoid elephant entering fields.

This paper is organised with the following sections. In
Section 3 discusses the IoT architecture for elephant
detection system, its working setup, experimental results. In
Section 4 discusses [oT enabled three Layer Piezoelectric

vibrating Sensor Detection System which prevents animal
intrusion in better way along with sensor deployment and
experimental results was presented. In Section 5 presents
animal Intrusion and Detection system using IR sensor and
results was discussed. In Section 6 depicts the layout of [oT
enabled smart electric fences. At last the comparison of the
above approaches was discussed.

3. IoT ARCHITECTURE FOR ELEPHANT DETECTION
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Fig 1 Architecture of IoT Enabled Smart Elephant
Detection System

Mohammed et al[l] in their paper had designed an
architecture of the IoT-enabled smart elephant detection
system as shown in fig 1. This design comprises of sensor
panels, communication module, battery backup, solar panel,
micro controller, communication module and storage. The
sensor panel is a flexible enough to accommodate any type of
sensor irrespective of its method. A geophone is used as the
low frequency underground (Seismic) sensor for detecting
ground waves. The power controller can integrate multiple
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power sources namely the grid power supply that is also
used to energize the fence and the power from the backup
sources including the battery pack and the solar panel. The
power controller down converts and regulates the power for
supplying constant voltage required by the IoT board. In
times of power failures, the supply will switch to one of the
backup sources. In the prototype implementation, a
rechargeable 12v Li-lon battery pack has been used as the
backup power source that is charged either by the grid
power or the solar power depending on the availability. This
arrangement would maintain the system active even in times
of power failures. Footfalls of various animals measured
using geophone sensor was shown in fig 2
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Fig 2 Footfalls using Geophone Sensor

The sensor network will have an array of seismic sensors
such as geophone sensors, which can detect movements of
large animals like elephants. The effectiveness of the sensor
network can be improved by integrating additional sensors
which can detect elephants and their movements. The
software system will receive telemetry data from the sensor
network and detect possible elephant intrusions. It will then
send alerts via mobile networks to subscribers and trigger
buzzers/alarms positioned in the target area. Fig 3 and fig 4
shows the prototype model and assembled prototype for
testing the animal detection.

Fig 3 Prototype of Elephant Detection System

Fig 4 Assembled Prototype

Fig 5 Signals Received and Alerts Public

Elephant walking sound was simulated at 5 meters distance
from the prototype installed. The signals received from the
model was shown in fig 5.Working prototype detects animal
intrusion, send SMS and alert public.In future this approach
needs to be tested with real presence of elephant in forest.

4. 1oT ENABLED 3 LAYER PIEZOELECTRIC VIBRATING
SENSOR DETECTION SYSTEM

Ms Gayathri et al [2] has designed a system consists of three
consecutive layers to avoid human animal conflict.
Piezoelectric vibrating sensor deployed in first layer was
kept at particular distance away from conserved area.
Elephant or any object comes near the sensor, its vibration
detected by the sensors will identify their type. On detecting
the animal presence sends signal to the microcontroller. The
workings of sensor in each layer are as follows
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Fig 6 Working Prototype of [oT Enabled Three Layer
Piezoelectric Vibrating Sensor Detection System

» Sensorl: It conforms the presence of elephants and its
fairly accurate distance from the conserved area, message
gets displayed in LCD and warning system switched ON
and alert public by sending SMS.

* Sensor 2: Still if elephants present, displays in LCD
and switch on Repelling System?2 produces

sounds of tiger/honey bee and threatens elephants

 Sensor 3: Even if elephants don’t repel, displays in LCD and
Switch on Repelling System3 and deep smoulder spreads in
the region. The smell created by the smoke will distract the
elephant’s attention and repels back from that area.

4.1 Sensors Deployment
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Fig 7 Sensor Deployment

Piezoelectric Vibrating Sensors [15] deployed in three layers
was shown in above fig 7.Working of sensors was discussed

4.2 Experimental Setup

Fig 8 Interfacing Piezoelectric Vibrating Sensors with
Microcontroller

Piezoelectric plates s1, s2, s3 connected to sensors was
shown in the above fig 8 .Analog productivity obtained from
sensors sequentially given to microcontroller which aids to
check the data and buzzers alarm when required as shown in
below fig 9.

Fig 9 Warning Systems Interfaced with Microcontroller

Vibration range detected by sensor less than 400, buzzer will
produce the alert and LCD displays the corresponding status
and voltage produced. In future the system can be enhanced
by altering the threshold value to distinguish other animal
intrusions. In future this working model can be attached
with Sound Navigation and Ranging which works by echoing
sound waves from the obstacle able to predict the space
between any type of animal and conserved region.

5. ANIMAL INTRUSION AND DETECTION SYSTEM

In this section, the author Mr.Abhay Sharma[3] discusses
animal intrusion and detection system which acts as a
alternate for electric fence. This system was field tested in a
small village, called Kyari, near Jim Corbett National Park
where farmers are threatened by wild animals and lost their
lives. This system works similar to a scare crow and makes
use of Active Infrared and Passive Infrared Sensors [20] to
detect any animals .Alarm triggered by electrical signals,
keeps away the elephants entering the fields. The alarm uses
a combination of light and sound.
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Fig 10 Working Model of Animal Intrusion and Detection
System

As shown in the above fig 10, itis evident the system is solar
powered .Two sensors PIR Sensors put together covers a
diameter of about 30 meters. As soon as animals are
detected , automatically tells their location by flashing
spotlight and triggers alarm system. This aids the farmers
and forest rangers the intrusion of animals. As time moves
away the animals gets practiced with the alarm sounds. To
overcome this disadvantage, the author has programmed the
system in such away it produces combinations of light and
sound patterns that changes every time an intrusion is
detected. This will delay habituation in animals.

5.1 Results

Fig 11 Detects Elephants Intrusion

Fig 12 Elephants Repelled Back
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As elephant enters the fields as shown in fig 11, the system
detects animal intrusion successfully. First light is flashed
and then rings the alarm, the frightened elephant was
repelled back into the forest was shown in fig 12.The graph
shown below in fig 13 depicts the results of various types of
animal intrusion detection and repulsion handled by the
system.
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Fig 13 Graph Showing Various Animal Intrusion Detection
and Repulsions

6. 10T SMART ELECTRIC FENCES

In this approach the author Namal Jayasuriya etal [9], shows
how normal electric fence once broken needs human
intervention to manually detect the broken area of fence and
repair it. The cost-effective smart electric fence, with small
IoT nodes placed along the wire can communicate with the
same wire as shown in below fig 14.

Fig 14 1oT Smart Electric Fence

Packets are encoded into the high voltage electric pulses
identify which node is disconnected from the network. SMS
alerts were sent to the crew of people the exact location of
the fence brakeage and repairment was done.

CONCLUSION

The table given below 1.1 compares the various approaches
for IoT Enabled smart solutions to avoid human animal
conflicts. In future a similar prototype can be developed
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which combines all the features discussed in the previous
sections of this paper.

Table -1: Comparison of IoT Approaches to Avoid Human

Elephant Conflicts

Approaches | Detects Action

Taken

Repelling
system

Approachl | Yes SMSalerts | No

Approach2 | Yes Yeos

Approach3 | Yes Yeos Yes Solar Panel

Approach4 | Yes Main Power

supply
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